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JANUARY 8TH, 1849. 

REV. HUMPHREY LLOYD, D. D., PRESIDENT, 

in the Chair. 

VISCOUNT Dungannon, John Bell, Esq.; Rev. James Bew 
glass, LL.D.; Rev. Edward Dillon; John Carley, Esq.; 

Jonathan Pim, Esq.; John Purser, Esq.; John L. Rickards, 
Esq.; and Henry Smith, Esq.; were elected Members of the 
Academy. 

Mr. Donovan read the first part of a paper " On the De 

flections of the Magnetic Needle, producible by contact of 

Metals with each other, and by their attrition; with some ob 
servations on the applicability of these deflections to the pur 
poses of telegraphic communication." 

It is known that, under certain circumstances, some metals 
will, by contact, act on each other in such a manner as to 

produce a deflection of the magnetic needle, which will be re 
versed when, instead of contact, attrition is employed. The 
experiment is generally made with a mass of bismuth and a 

mass of antimony, each connected with the binding screws 
of a galvanometer. If these masses, one held in each hand, 
be brought into contact, the needle will be deflected; but 
if the masses be rubbed against each other, the needle will 
veer round perhaps to an equal degree on the opposite side 
of the magnetic meridian. 

Professor Erman, of Berlin, who has bestowed much atten 
tion to the subject, thus sums up the opinions current upon 
it: "c Some observers" (he says), "c who appeal to the authortiy 

of Mr. Emmet, express what they consider to he tbe law of 

this action, by saying that thermo-electricity of contact is 

changed invariably into the opposite state by the friction of 
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the metallic factors; others, on the contrary, deny in toto the 

influence of friction on the thermo-electric phenomena. Thus, 
it was recently adverted to in a scientific journal, as a highly 

paradoxical fact, that in a given case friction had caused a 

change of sign in the thermo-electric declination produced 
by the contact of two heterogeneous metals; but, at the same 

time, this ' unheard-of' fact, as it was called, was explained 

by supposing, gratuitously, that friction had been effected 
whilst keeping the metal to be rubbed in the naked hand, and 
in thus producing an accidental change of temperature. This 
explanation was offered on the assumption that friction, in 
itself, is not capable of producing any effect. Between the 
two extremes of tribotbermo-electric omnipotence and nullity, I 
have tried to discover the middle course of truth." 

Professor Erman then delivers hiis own opinions, and the 

facts from which he has deduced them: "c A bar of bismuth 

was joined to that branch of the rheophore of this itnstrument 

(the galvanometer), where the silver of a voltaic element (silver 

and zinc) produces an eastern deviation, and a bar of anti 

mony to the other branch of the rheophore. Both of these 

bars were provided with handles, so that they could be em 

ployed without undergoing any change of temperature in the 
manipulation. When, through these being stationed in the 

same room, the two bars had previously arrived at the tem 

perature of the surrounding space, no deviation whatsoever 
was produced by their contact, but the slightest friction of 
either of them against the other gave immediately an eastern 

deviation. This latter extended even to an entire revolution 
of the needle in the same direction, if the friction proceeded 

rather more rapidly. By gently raising the temperature of 
the two bars to 10O or 1110 Fahr., their contact in a state of 

repose always produced a stationary eastern deviation of about 

300, which, by rubbing, was further increased to 600, and 

there likewise remained invariable as long as friction continued. 

At length, when I cooled the bars below the temperature of 
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the room, by the evaporation of sulphuric ether, their contact 
continually produced a western deviation, which, by rubbing, 
was instantaneously changed into a contrary or eastern one, 
of apparently the same amount as before, and this likewise 

remained stationary as long as the friction continued; but by 

the interruption of it, the western deviation was immediately 
restored. This simple sketch of the phenomena of changes 
of intensity, or eveni of sign, which friction at the point of con 

tact gives to the deviation of a multiplicator's needle, will 

already suffice to exhibit it as a mere consequence of the heat 

produced by the action of rubbing." 
Mr. Donovan expressed his opinion that Professor Erman 

and the authorities to whom he alludes, have been deceived 

in their conclusions by their not having been in possession of 

a sufficient number of facts. After an examination of all the 

phenomena which had been discovered by himself and others 
in this department, Mr. Donovan stated his opinion that they 

are all dependent on the following eighteen general principles 
or laws, most of which have now, for the first time, been 

developed: 
I. The agent which causes the deflection of the needle of 

the galvanometer may be brought into action either by the 

attrition or thermo-contact of certain metals, metallic ores, or 

certain forms of carbon. 

IL. When two different metals, and sometimes separated 

masses of the same metal, are rubbed against each other, de 

flection will result, the degree and direction of which will 
vary with the metals employed, with the force and rapidity of 

attrition, and in some cases with the temperature. This de 

flection will take place in air, or under the surface of mercury, 

or of aqueous, oily, ethereal, or alcoholic liquids. 

IlI. When two different metals, and sometimes two sepa 

rate masses of the same metal, or even when two different 

parts of the same mass of metal, are brought in contact at 

unequal temperatures, deflection will take place, the degree 
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being determined by the nature of the metals and the iiffer 
ence of their temperatures. 

IV. If two different metals be at the same temperature 
throughout their mass, whether it be high, low, or mean, 

contact will not produce deflection. 
V. (1). Sometimes the deflective energy, developed by 

attrition of two metals at unequal temperatures, is more effec 

tive than that produced by their contact when their tempera 

tures are in a state of inequality to the same amount as that 

at which attrition took place. (2). And sometimes the de 

flective energy of two metals in contact, at unequal tempera 

tures, is more effective than that developed by their attrition 

when their temperatures are in a state of inequality to the 

same amount. The result 2 is of less frequent occurrence 
than the result 1. 

VI. The deflection producible by contact of two metals 

whlich are at unequal temperatures may be on the same side 

with, or on the opposite side to that producible by attrition 

of these metals when they are in a state of equality of tem 

perature. 
VII. When two metals at unequal temperatures produce 

deflection on the same side of the magnetic meridian, both by 

their attrition and contact, while, if their temperatures be 

equal, their attrition causes deflection on the opposite side of 

the magnetic meridian, it is an obvious consequence that the 
deflection caused by attrition or contact of the metals, while 

their temperature is unequal, will change to the opposite side 
of the magnetic meridian, if attrition be employed during 
the period of their approach to and arrival at equality of 

temperature. 
VIII. If the two metals, being at unequal temperatures, 

produce by their contact a deflection on the side of the mag 

netic meridian opposite to that which attrition under the same 

circumstances affords, but synonymous with that which is pro 

duced by attrition when both metals are in 'a state of equtality 
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of temperature, thern it is plain the deflection produced by such 
contact will be reversed by attrition of the metals while at 

such unequal temperatures. 
IX. If the deflections be all on the same side of the mag 

netic meridian, which are produced, 1st, by the contact of the 

two metals at unequal temperatures; 2nd, by the attrition of 

the metals when they are at equal temperatures; and 3rd, by 

their attrition when they are at unequal temperatures: then 

there can be no reversal. 

X. Whether the deflection of the needle will take place 
oin the eastern or western side of the magnetic meridian will 
be determined by the nature of the metals engaged; by the 
relative temperatures at which contact or attrition has been 
effected; and by the peculiar influence of the metal that is 

placed in connexion with, and is active at each extremity of 

the coil of the galvanometer. 

XI. The condition necessary to the production of deflec 

tion by contact of two different metals is, that heat shall be 

at that moment entering or leaving one of them, or that heat 

shall be unequally entering or unequally leaving both of them; 

no matter whether the inequality depend on difference of sup 
ply, of conduction, of capacity, or on unequal diffusion of 
heat arising from difference of mass of the metals, or on more 

than one or all of these causes conjointly. The deflection 

caused by the unequal entrance of heat into metals in contact 

will be on the side of the magnetic meridian opposite to that 
on which it would be, if heat were leaving them unequally. 

Xll. If a metal of a certain class be heated in one part, 

while the remainder of it is maintained at a much lower tem 

perature ; and if the hot part be brought in contact with a 

metal of a different class, whicih is at a much lowier tempera 

ture throughout its mass, the deflection produced will be on 
the side of the magnetic meridian opposite to that on which it 

would have beeni if the first-mentioned metal had been equally 
heated in all parts. And it is possible to heat such portioni 
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of the first-mentioned metal, it being in contact with the 
second, as will balance or destroy the tendency to deflection 
on either side of the magnetic meridian; the needle will then 
hesitate near the zero, and there will be no decided deflection. 

XIII. If two different metals, properly connected with 
the galvanometer, be placed in contact with each other at 
one point; and if a corresponding small portion of each be 

brought to an equal temperature, different from that of their 
respective remainders, they will produce deflection on the 
side of the magnetic mei-idian opposite to that on which the 

deflection would have temporarily taken place, had the metals 
been throughout their mass exposed to that temperature. If 
the portions of the metals acted on be raised 'above the tem 

peratures of their remainders, the deflection will be on the 
side of thie magnetic meridian opposite that to which the 
needle will be deflected, if these parts be reduced to a tempe 
rature below that of their remainders. 

X IV. The deflection produced by thermo-contact or attri 
tion will be always reversed when the exciting metals con 

nected with the extremities of the galvanometer coil are trans 

posed. 

XV. When deflection is produced in consequence of the 
attrition or contact of two metals, one of which is adequately 

hotter than the other, the deflection will change to the oppo 

site side of the magnetic meridian, if the hotter metal be cooled, 

and the cooler metal be adequately heated, the contact or 

attrition being continued as at first. 

XVI. The deflection produced by the mutual attrition of 

any particular pair of metals will take place, at all temperatures 

of these metals, on the same side of the magnetic meridian, 

providedi that the temperature be equal or nearly equal in 
both. As this direction of the needle is always the result of 

the attrition of these particular metals when they are in their 

ordinary state of equality of temperature, it may conveniently 

be called the natural deflection of any pair of metals ; it is 
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generally, but not always, more powerful than the deflection 
produced by thermo-contact. 

XVII. The deflection caused by chemical action of a 
menstruum on two associated metals has no observable depen 
dance on, or connexion with that produced by thermo-contact 
or attrition of these metals. 

XVIII. The agent developed by the attrition of two 
metals, even when rapid, forcible, and long-continued, does 
not manifest any decomposing influence on chemical com 
pounds, nor is it conducted by aqueous liquids, even when 
containinig saline impregnations. 

The President commented briefly upon Mr. Donovan's 
paper, noticing especially the labour and care which he had 

bestowed upon the investigation; at the same time he could 
not avoid regretting that the laws of the tribothermic pheno 

mena had not been reduced to a smaller number, and to a 

simpler expression. The subject was one of very great inte 
rest and iInportance in a theoretical point of view; for it is in 
electrical phenomena of this class, if anywhere, that we may 
hope to gain an insight into the nature of the molecular agency 
upon which they are probably dependent, and thus to coninect 
the science of electricity with other departments of physics. 

The Rev. Samuel Haughton read a paper on the Laws of 

Propagation of Plane Waves in extended media. 
In a paper read before the Academy, May 25, 1846, Mr. 

Haughton deduced the equations of solid and fluid bodies from 

the hypothesis that the molecular action is in the'line joining 
the molecules, and that there is no action at right angles to 
that line. This hypothesis led to the conclusion that the 
function V7, on which the internal forces depend, consists of 
six quantities; 

dt dn d4 lq d4 d4 d 4 dX dn 
dV 

' 
Ty' dz d: 

dy dx dz ' 
dy dx 

VOL. IV. Y 
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JANUARY 22ND, 1849. 

REV. HUMPHREY LLOYD, D. D., PRESIDENT, 
in the Chair. 

IT WAS RESOLVED,-On the recommendation of Council, that 
Mr. Eugene Curry be employed, at an expense not exceeding 
fifty pounds, to make a translation of the Irish Brehon law 
tract, which professes to give the laws of Cormac Mac Art, as 

compiled by Cennfaelad. 

Mr. Donovan read the second part of his paper " On the 

deflections of the magnetic nieedle, &c." 
In support of the eighteen laws read at the last meeting, 

the author, adduced a series of experiments, which led to infer 

ences very different from those on which reliance has been 

placed by the few who have investigated this subject. Of 
the various arguments and experiments brought forward, it 

would not be possible to give an abstract with any probability 

of rendering the subject intelligible. 

Dr. Petrie gave an account of the stones presented by Mr. 

Bergin to the Academy. 
Dr. Petrie observed, that he had remarked on his first visit 

to Connemara, about thirty years ago, that stones of this kind 
were very frequently preserved upon the altars, in the most 
ancient churches in that district and its adjacent islands. 
These stones were held in the highest veneration by the pea 
santry, as having belonged to the founders of the churches; 
and were used for a variety of superstitious purposes, as the 
curing of diseases, taking oaths upon them, &c. &c. Similar 
stones were preserved at lona, and many otherof the Hebrides, 
and had similar superstitions connected with them. He quoted 
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